Age-related impairment in long-term potentiation in hippocampus: a role for the cytokine, interleukin-1 beta?
Ageing is associated with impairments in a variety of biological functions, one of the most striking might be considered to be the impairment in cognitive function. This impairment probably relates to the vulnerability of the hippocampus to the ageing process, since several cognitive functions rely on the integrity of this brain area. Analysis of the mechanisms underlying the effect of ageing on hippocampal function has focused to a great extent on analysis of age-related changes in long-term potentiation (LTP) in hippocampus of experimental animals. LTP is a remarkable form of synaptic plasticity which is characterized by a persistent increase in synaptic efficacy following tetanic stimulation of an afferent pathway to one of the hippocampal subfields. On the basis of its properties, LTP has been proposed as a biological substrate for learning and/or memory. There is general agreement that aged rats exhibit an impaired ability to sustain LTP but there is no agreement on the underlying cause of this deficit. In this review, the evidence which suggests that age-related changes in membrane composition, triggered by oxidative changes, might significantly contribute to the impairment in LTP, is considered. These findings are supported by recent data which indicates that dietary supplementation with the antioxidant vitamins, E and C, reversed the age-related impairment in LTP, in parallel with reversing the age-related decrease in alpha-tocopherol concentration and the age-related increase in lipid peroxidation. The possibility that the proinflammatory cytokine, interleukin-1 beta, triggers several age-related changes in hippocampus is considered and, based on the evidence presented, the hypothesis that interleukin-1 beta plays a significant role in ageing in the hippocampus is proposed.